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San Francisco and Sacramento, California 
A coronary-cameral fistula was inspected clinically by 
two-dimensional and pulsed Doppler ultrasound. At car•
diac catheterization a fistulous connection between the 
left coronary artery and the right ventricle was observed. 
Contrast echocardiography using agitated saline solution 
injected into the aortic catheter clearly showed the pas-
Congenital fistulas of the coronary arteries, first described 
by Krause in 1965 (l), may involve a variety of fistulous 
connections to the cardiac chambers or surrounding large 
vessels (2,3). In more than 90% of reported cases, the fistula 
drained into the systemic venous circulation (right ventricle, 
right atrium, pulmonary artery and coronary sinus), whereas 
there were only a few reported cases (4-6) in which it 
drained into the left ventricle. This report is the first to 
describe the connection of a left coronary artery fistula to 
both ventricles, the demonstration of which required con•
trast echocardiography during the cardiac catheterization. 
Case Report 
A 3 year old asymptomatic girl had a heart murmur noted 
since the age of 6 months. A high-pitched grade 2/6 con•
tinuous murmur was heard over the cardiac apex with sys•
tolic and diastolic components of equal intensity. Serial 
electrocardiograms and chest rentgenograms were normal. 
A two-dimensional echocardiogram was performed using a 
Mark 600 ATL mechanical scanner with full spectral Dop•
pler output and a 5 MHz transducer. An enlarged left coro•
nary artery with two echolucent areas in the apical inter•
ventricular septum was noted (Fig. I). Doppler insonation 
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sage of microcavitations into the left and the right ven•
tricles confirming the connection of the fistula to both 
chambers. Contrast echocardiography is a valuable 
technique that can help define the site of drainage of 
coronary artery fistulas. 
(J Am Coil CardioI1985;6:923-6) 
of these echolucent areas demonstrated a pulsatile diastolic 
flow signal consistent with that found in coronary arteries 
(Fig. 2). 
At cardiac catheterization. hemodynamic and oximetric 
data were normal. An ascending aortogram showed a normal 
aortic valve with no aortic regurgitation and a dilated left 
main coronary artery with an enlarged and tortuous left 
anterior descending branch with two aneurysmal dilations 
of this artery at the cardiac apex (Fig. 3). A small amount 
of contrast medium passed into the apex of the right ventricle 
demonstrating the fistulous connection to that chamber. No 
contrast medium could be seen entering the left ventricular 
chamber. 
Contrast echocardiography was performed with injection 
of saline solution through the arterial catheter with its tip 
well above the aortic valve. Microcavitations filled the ap•
ical tortuous coronary artery fistula and then passed into 
both the left (Fig. 4) and right ventricles (Fig. 5). 
Discussion 
The hemodynamic significance of a fistula connecting a 
major coronary artery directly with a cardiac chamber or 
large vessel depends on the size and the site of the con•
nection. The vast majority of such fistulas drain into the 
chambers with lower pressure, such as the right ventricle, 
a systemic vein or the pUlmonary artery system (2,3). There 
are a few reported cases (4-6) of a connection to the left 
ventricle, but we have found no previous report of a con•
nection to both ventricles. 
Because of the small volume of diastolic shunting, the 
angiographic demonstration of such fistulas may be difficult 
from an aortogram although it may be more clearly estab-
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Figure 1 (above). Echocardiograms. Top frame, A parasternal 
short-axis view at the level of the coronary arteries demonstrating 
an enlarged left coronary artery ostium and left coronary artery 
(LCA) when compared with the right coronary artery (RCA). Bot•
tom frame, A subcostal coronal view displayed in anatomic po•
sition demonstrating the left ventricle (L Y), right ventricle (RY) 
and aorta (AO). The left coronary artery (LCA) is seen adjacent 
to the aortic root and on the anterosuperior surface of the left 
ventricle. The dilated structures (C) at the apex were believed to 
be dilated coronary arteries related to the coronary-cameral fistula. 
I = inferior; P = posterior; PA = pulmonary artery; R = right; 
RA = right atrium. 
Figure 2 (top right). Doppler echocardiograms. Top frame, The 
duplex Doppler ultrasound system with the cursor placed in the 
cavernous structure at the apex of the heart. Bottom frame, The 
resulting pulsatile diastolic Doppler flow signal that would be 
expected from the coronary artery. 
Figure 3 (right). Two frames of the cineangiogram in the aortic 
root. Top frame, Early phase with filling of a small right and 
large left coronary artery (arrows). Bottom frame, The dilated 
and tortuous coronary artery in the region of the coronary-cameral 
fistula (arrows). 
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Figure 4. Contrast echocardiograms. Top frame, Subcostal views 
of the right (RV) and left (LV) ventricles in the paracoronal plane 
demonstrating a large cavernous structure (C) (arrow) at the apex 
of the heart. L =' left; S =' superior. Bottom frame, After an 
injection in the aortic root. Arrows show microcavitations in the 
left ventricle. Examination of the videotape in sequence demon•
strated that these were not due to an aortic leak and arose in the 
left ventricle only after filling of the coronary-cameral fistula dem•
onstrating a coronary artery to left ventricular connection. 
lished by selective coronary angiography. In our patient, 
the aortic root angiogram, which showed no evidence of 
aortic regurgitation, demonstrated only the right ventricular 
connection of the coronary artery fistula. 
Contrast echocardiography. This is a well established 
method for the demonstration of intracardiac shunting (7), 
and easily visualized isolated microcavitations may serve to 
identify a small shunt not detectable by other means. Reeder 
et al. (8), in the only previous study utilizing contrast echo•
cardiography, found this technique superior to coronary ar•
teriography in demonstrating the right ventricular drainage 
of a left coronary artery fistula. The paucity of reported 
coronary artery fistulas draining to the left ventricle possibly 
represents limitations of angiography in documenting this 
connection. Contrast echocardiography at the time of aor-
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Figure 5. Contrast echocardiograms. Top frame, A four cham•
ber parasagittal view from the subcostal transducer position dem•
onstrating the fistulous coronary artery at the junction between the 
left (LV) and right (RV) ventricle. P =' posterior; S =' superior. 
Bottom frame, Taken after another aortic root injection with ag•
itated saline solution, demonstrating filling of the cavernous coro•
nary artery (arrows) as well as some microcavitations escaping 
into the right ventricular outflow tract (lowest arrow). 
tography proves to be extremely valuable in both opacifying 
the dilated coronary arteries and determining to which cham•
bers or vessels the fistula connects. 
Doppler echocardiography. We also used two-dimen•
sional Doppler echocardiography in identifying the enlarged 
left coronary artery, its aneurysmal dilations adjacent to the 
fistulous ventricular connections and the diastolic coronary 
artery flow pattern. Similar findings have been reported by 
other authors (6,9,10). While some (II, 13) have docu•
mented Doppler evidence of turbulent flow distal to the 
points of drainage, we could not detect any such pattern, 
presumably because of the small degree of shunting. 
Treatment. Surgery for this anomaly has frequently been 
recommended in the asymptomatic child because of poten•
tial complications in adult life, including bacterial endo-
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carditis, myocardial infarction, congestive heart failure and 
rupture of a dilated vessel (3). Spontaneous closure of a 
coronary artery fistula, however, is known to occur (13-16). 
In view of this trivial hemodynamic disturbance as well as 
the dual sites of drainage found at the time of cardiac cath•
eterization, we favored a conservative approach in this patient. 
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